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Abstract 
Background: The aim of recreational therapy, like all rehabilitation therapies, is to promote the 
functionality and well-being of a person with disability. However, unlike other forms of therapy, 
recreational therapy utilizes a unique approach to rehabilitation by incorporating meaningful 
daily life activities into the patient’s individualized rehabilitation plan. Gains in functionality can 
be quantified using a Likert scale measurement Functional Independence Measures (FIM®). 
Previously conducted research shows a positive association between recreational therapy 
services and functionality gains in specific populations of persons with disability with stroke, 
traumatic brain injury, and spinal cord injury being most heavily represented. Problem: 
Research gaps exist pertaining to the association between therapy services and functionality 
(change between admission and discharge) in the all-cause disability population. Purpose: To 
determine the association between therapy services received by persons with disabilities and the 
magnitude of change in functionality outcomes observed in a broader population of disabled 
individuals. Results: A positive association between recreational therapy and functionality 
outcomes was observed with a 5.48 higher average improvement in overall FIM® score in 
patients having received recreational therapy services. Conclusions: The addition of recreational 
therapy to the rehabilitation standard is important in improvement of physical functionality and 
reduction of physical barriers for daily living.  
Keywords: Disability, Functionality, Therapeutic Recreation, FIM® 
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Assessing the Potential Benefits of Recreational Therapy on Functioning Outcomes 
I. Introduction 
Introduction 
Recreational therapy aims to rehabilitate persons with disabilities through a specialized 
alternative approach that focuses on psychological and physical health as a means to individual 
well-being (American Therapeutic Recreation Association [ATRA], 2017). The goal of 
recreational therapy is to enhance overall health of the rehabilitating individual, not solely the 
physical aspect (ATRA, 2017). Certified recreational therapists incorporate daily life activities 
and community and social events into treatment planning in order to focus on the elimination of 
barriers that might prohibit patients from participating in activities that they find meaningful. 
From this planning, therapy tasks can be tailored to the specific motions that would enhance the 
patient’s ability to participate in these meaningful life activities.  
Sharing similar attributes, recreational therapy and occupational therapy take similar 
approaches to the rehabilitation process. Early history of occupational therapy utilized everyday 
meaningful life activities as an approach to therapeutic rehabilitation (DeLany et al., 2010). As 
occupational therapy developed and evolved, occupation became the meaningful life activity that 
this therapy modality focused on for the rehabilitation process. The American Occupational 
Therapy Association (AOTA) now defines occupational therapy as supporting health and 
participation in life through engagement in occupations (DeLany et al., 2010). The Person-
Environment-Occupation (PEO) Model has been a useful tool in the application of adapting 
occupational therapy strategies and interventions to enhance occupational therapy services 
rendered (Strong et al., 1999). This model is based on a previously established model by the 
Canadian Association of Occupational Therapists. The application framework begins with 
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identifying strengths and weaknesses in the patient’s occupational performance. From there, 
performance components, occupational activities, and environmental conditions can be assessed. 
After this assessment, the therapy provider can then make assumptions as to how each piece 
(person, occupation, and environment) plays into the functional abilities of the patient (Strong et 
al., 1999). This model has been used not only in occupational therapy, but also has been shown to 
play a role in disability rehabilitation and the recovery process as well (Strong et al., 1999). 
Meaningful activities, the environment, and the person’s internal motivation play key roles in 
positive improvement in recreational therapy outcomes. Within the PEO model, the more the 
three factors overlap, the better predictor of improved performance the individual patient should 
observe. The person and environment components within the original model would remain the 
same, however, the occupational performance portion could be replaced with meaningful 
activities, therefore changing the model to predict recreational therapy outcomes in a similar 
manner to occupational therapy outcomes [see Appendix A].   
Recreational therapy outcomes are measured using the same valid and reliable instrument 
as other therapy modalities. Certified therapeutic recreation specialists (recreational therapists) 
utilize the Functional Independence Measures (FIM®) scale to track progress and quantify 
physical functioning outcome gains. This instrument measures the amount of time in minutes 
that an individual would require aid when completing daily tasks (Uniform Data System for 
Medical Rehabilitation, 2012). This incorporation of minutes into the scale allows for change 
over time to be measured. FIM® scores also allow for a comparison among patients and facilities 
given the standardized and uniformly used scale (Uniform Data System for Medical 
Rehabilitation, 2012).  
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There have been several studies linking recreational therapy services to beneficial gains 
in physical functioning outcomes in persons with disabilities (Bode, Heinemann, Semik & 
Mallinson, 2004; Cahow et al., 2012; Hammond et al.; 2015; Moreland et al., 2009; Williams et 
al., 2007). Previously published studies have focused on a single disability cause (stroke, spinal 
cord injury, traumatic brain injury). However, FIM® is utilized among many other debility 
groups leaving a gap in knowledge pertaining to the potential benefits recreational therapy that 
might be observed within these underrepresented groups. While a positive association has been 
observed (Williams et al., 2007), previous studies have concentrated on the dose-response aspect 
of recreational therapy regarding amount of time spend in therapy services as related to 
functionality. Although the literature offers a positive foundation of support for recreational 
therapy services, no previous studies, to the researcher’s knowledge, have focused on the 
association between recreational therapy and functionality in an all-cause disability population 
nor have previous studies utilized a comparison group to determine what gains in functionality 
patients have received directly from recreational therapy services. 
Purpose 
The purpose of this research study was to determine the association between therapy 
services received by persons with disabilities (recreational therapy vs no recreational therapy) 
and functionality outcomes observed in a broader population of disabled individuals.    
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Scope 
This study determined whether an association exists between recreational therapy 
services and functionality in persons with disabilities. The study population was defined as 
persons with all-cause disability that have received inpatient rehabilitation services from a 
rehabilitation hospital located in Grand Rapids, Michigan. Demographics, services rendered, and 
FIM® scores were collected through systematic electronic medical chart review for patients 
(meeting inclusion criteria) from January 1, 2014 to January 1, 2017.   
Hypothesis 
Null Hypothesis (Ho): recreational therapy services are not associated with a change in 
functionality outcomes in persons with all-cause disabilities.  
Alternative Hypothesis (Ha): recreational therapy services are associated with a change 
in functionality outcomes in persons with all-cause disabilities.  
While the formal alternative hypothesis is two-sided, allowing for an association in either 
direction between recreational therapy services and a change in functionality outcomes in 
persons with all-cause disabilities, the researcher hypothesizes that a positive association 
between recreational therapy and change in all functionality outcomes (overall, physical/motor, 
and cognitive) will be observed.  
Significance 
Given the previously established positive link between recreational therapy and 
functionality in specific debility groups, it is essential to establish a link between this therapy 
service and functionality among all disability groups. This established link could allow for this 
service to be added to the standard of care for all patients and in turn increase the functionality of 
all rehabilitation patients.   
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II. Literature Review 
Background 
Recreational therapy is a specialized form of therapeutic rehabilitation that employs 
recreational activities as interventions to address the therapeutic needs of individuals having 
illnesses and/or disabling conditions (ATRA, 2017). This approach, used as an alternative means 
to psychological and physical health, employs a well-being approach (ATRA, 2017). Unlike 
other forms of therapy, the goal of recreational therapy is to enhance not only the physical aspect 
of rehabilitation (functionality), but other core areas of well-being that are crucial to an 
individual’s overall health (ATRA, 2017). By utilizing recreation and activity-based treatment 
modalities, recreational therapy presents a unique approach to physical functioning rehabilitation 
and improvement in independence (ATRA, 2017). The goal of incorporating daily life activities, 
as well as social/community events, is to reduce or eliminate limitations and restrictions to 
participation in such activities caused by the person’s illness or disabling condition (ATRA, 
2017). Along with other therapies, recreational therapy utilizes personalized goals and milestones 
to tailor the course of therapy treatment specifically to the individual and their personal needs. 
Certified recreational therapists work with patients to identify leisure activities that they enjoy 
participating in or in which they had previously participated. From this activity, the recreational 
therapist will develop a treatment plan that incorporates portions of the activity into therapy tasks 
in order to improve the patient’s ability to participate. For example, if the patient enjoys golfing, 
the treatment plan may include therapy tasks that improve bending toward the floor (simulating 
the motion of placing a golf ball on a tee), tasks that include crossing the midline of the body 
(simulating a golf swing), or tasks that require standing for prolonged time periods (to simulate 
the standing portion of golf) (Brianne Taylor, CTRS, personal communication, October 10, 
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2016). Evaluation of progress and treatment plan goals is tracked throughout the duration of the 
therapy. These milestones and functional indicators are tracked via a functionality scale that 
allows for functionality to be measured overtime. While other scales exist, the Functional 
Independence Measures scale is most commonly used.  
Functional Independence Measures 
Functional Independence Measures, commonly referred to as FIM®, have been utilized 
in rehabilitation practice for thirty years (Uniform Data System for Medical Rehabilitation, 
2012) and have been shown to be a valid and reliable measure (Stineman et al., 1996) in the 
rehabilitation field [see Methods for further detail]. FIM® was developed in the late 1980’s in 
order to provide a functional change over time measurement (Uniform Data System for Medical 
Rehabilitation, 2012). FIM® employed a Likert scale association in which a time change 
component could be measured and therefore burden of care could be analyzed for an individual, 
which was lacking in the then-used Barthel Index of Activities of Daily Living, (Uniform Data 
System for Medical Rehabilitation, 2012). Under the Barthel Index, functionality was scored 
using one of three options based on the level of ability (unable, partly able, able) pertaining to 
ten activities: fecal incontinence, urinary incontinence, grooming, toilet use, feeding, transfers, 
walking, dressing, climbing stairs, and bathing (Mahoney & Barthel, 1965).  With this index, 
functionality as a measure of change was unable to be shown over time due to the ordinal scale 
of functional assessment. The objective of FIM® was to correct the ordinal rating scale and 
allow for functionality over time to be empirically measured and allow for patients and sites to 
be compared to one another. The FIM® scale, therefore, focuses on measuring functional 
independence via the “burden of care” specific to a person with disability. This measure is 
designed based on the predictable relationship between a treatment/intervention provided to a 
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person with disability and the response to the given treatment/intervention (Uniform Data 
System for Medical Rehabilitation, 2012).  
Patient “burden of care” under the FIM® rating scale measures the amount of time in 
minutes that an individual with a disability would require assistance to complete activities of 
daily living in three outcome areas: self-care, mobility, and cognition. More specifically, FIM® 
self-care and mobility measures the following: eating, bathing, grooming, dressing (upper and 
lower body), toileting, bladder and bowel management, transferring (one place to another: bed, 
chair, and/or wheelchair), bathing/toileting related transferring, moving (either walking or in a 
wheelchair), and moving up and down stairs. Activities measured under cognition include the 
following: comprehension, expression, social interactions, solving problems, and memory. 
FIM® raw score numbers indicate the level of this burden. Higher FIM® scores 
correspond to higher levels of independence (less burden of care) and lower FIM® scores 
correspond to lower levels of independence (higher burden of care) (Uniform Data System for 
Medical Rehabilitation, 2012). Generally, the lower the FIM® score, the more minutes of 
assistance a person with disability would require completing daily activities.  
A new standard set by the Centers for Medicare and Medicaid Services (CMS) began 
requiring FIM® outcomes to be tracked for all Medicare patients in 2002, although FIM® had 
been used in practice before this requirement. FIM® outcomes were used to predict length of 
stay for patients and to determine the lump sum payments that facilities would receive for 
Medicare patients. Given that FIM® was required for Medicare recipients, many establishments, 
especially acute and subacute rehabilitation facilities, started using FIM® measures to track all 
patient change over time to compare patient improvement against regional and national 
benchmarks.  
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Standard of Care 
The term “standard of care” is used widely in the healthcare industry to describe medical 
practices and courses of treatment that are appropriate for clinical care. These standards are often 
guided by evidence-based practices, meaning that scientific research studies have shown to 
support more favorable outcomes for certain practices over another. When a new practice 
becomes evidence-based, standards for care and practice generally change to support this new 
evidence. However, a standard care practice in a healthcare facility does not have to change with 
new evidence-based knowledge. Standards of care vary by facility and are often governed by 
what practices are “standard” practice for that particular facility. However, in terms of inpatient 
rehabilitation, foundational standards of care are established by CMS and the American 
Academy of Physical Medicine and Rehabilitation (AAPM&R).  
CMS provides comprehensive standards for care pertaining to Medicare and Medicaid 
patients (Medicare Learning Network, 2012). These standards of care for inpatient rehabilitation 
facility (IRF) patients must be met in order for CMS to provide maximum reimbursement for 
services provided. The current standard of care for CMS IRF patients is one-on-one therapy-
based services. However, group therapy can be acceptable but must be well-documented on an 
individual patient basis and may not constitute the majority of the therapy services rendered 
(Medicare Learning Network, 2012). Therapy services rendered in an IRF must be initiated 
within 36 hours of the midnight that the patient was admitted to the facility. CMS standards 
dictate that patients must receive active and ongoing therapy services from multiple therapeutic 
disciplines (physical therapy (PT), occupational therapy (OT), speech-language pathology (SLP), 
or prosthetics/orthotics) and obtain three hours of therapy services at least five days per week 
(Medicare Learning Network, 2012). An equivalent measure of fifteen hours within seven 
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consecutive days may also constitute as intensive rehabilitation if the therapy services given in 
this period are thoroughly documented and begin on the day of admission (Medicare Learning 
Network, 2012). Active participation in therapy services that are of practical value to the 
patient’s functionality is expected and should be documented through measurable improvement 
outcomes within a prescribed period of time (Medicare Learning Network, 2012).     
Like the CMS standard of care, AAPM&R (2012) also defines seven standards for 
appropriateness for a patient to receive inpatient rehabilitative services that would otherwise be 
unavailable in an alternative rehabilitation setting. Standard one details the patient’s ability level 
necessary to tolerate and participate in comprehensive rehabilitation services. This standard 
indicates that the patient should be able to tolerate a minimum of three hours of therapy services 
per day that may include: PT, OT, SLP, psychology, cognitive and behavioral therapy, 
avocational therapy, social service, vocational rehabilitation, community re-entry and educational 
services (AAPMR, 2012). These services are provided to each patient on an as-needed basis as 
determined by a physician. Standards two and five state that a patient may receive inpatient 
therapy service if 24-hour close medical monitoring is necessary (services typically rendered 
through an acute care rehabilitation facility) and ongoing assessment of the patient by a 
rehabilitation professional is required. Standards three, four, and six state that inpatient 
rehabilitation from an inpatient acute-care rehabilitation facility is permissible if the services 
cannot be provided in a more cost-effective way or the patient would not have access to the 
necessary services outside of a comprehensive rehabilitation program or if the community 
standard is comprehensive rehabilitation through an inpatient rehabilitation program. Standard 
seven states that if the patient’s rehabilitation goals are more extensive than what can be 
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accomplished through hospitalization, the patient can obtain these services in an inpatient 
rehabilitation acute-care facility (AAPMR, 2012).  
Recreational therapy [as defined previously] also maintains set of twelve standards of 
care that guide recreational therapy practices published by the American Therapeutic Recreation 
Association (ATRA) (ATRA, 2013). Of the twelve standards, only five pertain to the clinical 
implications directly relating to minimum patient services to be provided by a certified 
recreational therapist. These standards give vague details as to what constitutes as complying 
with the standard. Standard one details the extent to which each patient should receive an 
assessment. Assessment is broadly defined by ATRA stating that the therapist should assess the 
patient to make determinations regarding an appropriate treatment plan. A treatment plan, as 
outlined in standard two, should be individualized and identify goals and evidence-based 
treatment strategies that will be implemented during the course of the therapy visits. Standard 
three is implementation of the previously mentioned treatment plan. According to this standard, 
implementation should attempt to restore, remediate, or rehabilitate functional abilities in 
concordance with the overall mission of recreational therapy. As therapy persists, standard four 
states that the patient must receive a re-assessment and evaluation. This re-assessment allows 
therapists to adjust treatment plans to accommodate completed goals and new goals to 
accomplish. The final standard pertaining directly to the patient’s therapy services is standard 
five, discharge plan. Upon completion of the recreational therapy program, the therapist must 
provide the patient with a discharge therapy plan for continued home-based therapy activities for 
the patient (ATRA, 2013). Other standards related to recreational therapy are: prevention, safety 
planning and risk management; ethical conduct; written plan of operation; staff qualifications 
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and competency assessment; quality improvement; resource management; and program 
evaluation and research (ATRA, 2013).   
Literature Review 
Acute, subacute, and skilled nursing facilities and programs measure patient (both 
inpatient and outpatient) improvement using goals based on individualized functional need. 
Dependent on patient disability and functional need/status, a personalized plan is set in place 
utilizing therapy practices to improve the patient’s functional outcome measures (typically 
characterized by FIM® scores). The relationship between therapeutic recreation and functional 
outcomes in persons with disabilities is debated within the rehabilitation field. Currently, only a 
small foundation of research pertaining to recreational therapy care or a structurally defined 
standard of care for the profession exists. Limited research investigating the complex 
relationship between recreational therapy and functionality have been conducted. A review of the 
key terms: “therapeutic recreation”, “recreational therapy”, “social reintegration”, 
“functionality”, “functional outcomes”, “functional independence measures”, “functional 
assessment”, “disability”, “disabilities and disabled”, resulted in 204 potential results from four 
research databases (CINAHL, PubMed, Web of Science, and RehabData). Of the 204 potential 
results, eleven articles provided content relating to recreational therapy and functionality. Five 
articles provided direct content relating recreational therapy services to functionality in the 
disabled population (Bode et al., 2004; Cahow et al., 2012; Hammond et al., 2015; Moreland et 
al., 2009; Williams et al., 2007) and six articles had indirect supporting information pertaining to 
components of rehabilitation and standards of care (AAPMR, 2012; ATRA, 2013; Mahoney & 
Barthel, 1965; Medical Learning Network, 2012; Stineman, 1996; Uniform Data System for 
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Medical Rehabilitation, 2012). The following literature review details the known relationship 
between recreational therapy and functionality that exists in current research.     
Recreational therapy takes a unique approach to rehabilitation in persons with disabilities. 
Therapy services offered focus on community or recreational activities and social interactions 
that are of importance to the patient. A qualitative interview-based study conducted in Canada 
found that this importance of community activities is a key need related to functionality. 
Hospital-admitted stroke patients (n=209) were interviewed after hospital discharge using both a 
semi-structured open-ended interview and a closed-answered survey (Moreland et al., 2009). 
Participant answers were then stratified by FIM® score to determine patient need. Social- and 
community-related factors, while not the most frequently identified need, were among top 
concerns for patients after hospital discharge (Moreland et al, 2009). Additionally, social 
interactions have been suggested to have an impact on therapeutic outcomes as well. A study 
conducted using a prospective cohort of 2,130 traumatic brain injury patients from ten 
rehabilitation facilities (9 in United States, 1 in Canada), examined group therapy as it relates to 
physical functioning utilizing FIM® scores to measure functional outcomes (Hammond et al., 
2015).  Participant demographic information and functional outcomes were collected via hospital 
chart review (Hammond et al., 2015). While the study did not find a significant association for 
group therapy as it relates to functionality in the study population, the study did suggest that a 
finer analysis might still indicate an association between group therapy and specific functional 
outcomes (Hammond et al., 2015). Thus, community and social factors, as suggested by the 
literature, play an important role in rehabilitation and positive outcomes associated with therapy 
services.   
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Not only do community and social factors play an important role, but content of therapy 
services offered factors into the rehabilitation process. A study conducted with 198 first-stroke 
patients from eight different rehabilitation facilities and five subacute programs, stroke severity, 
amount of time spent in therapy, content of therapy services and functional outcomes were 
measured to establish the importance of therapy characteristics on functional outcomes of the 
patient (Bode et al., 2004). Therapy activities were grouped according to which type of therapy 
the activity was typical of (physical, occupational, or cognitive function). Included into the 
cognitive function category were activities typical to social reintegration/recreational therapy 
(Bode et al., 2004). The researchers explicitly state that when therapy characteristics were added 
to the analysis, the predictive model explains a significant increase in variance in functional 
outcomes (Bode et al., 2004). Thus, finding content of therapy received by a patient has a large 
impact on functional outcomes (Bode et al., 2004). A study conducted with 960 stroke 
rehabilitation patients found that recreational therapy was a significant predictor of FIM® 
change over time relating to rehabilitation treatment units (physical therapy, occupational 
therapy, speech language pathology, and recreational therapy) and psychological factors 
(Williams et al., 2007). Stroke inpatients who had received therapy services at a subacute 
rehabilitation hospital in the Southeast region of the United States medical records were 
reviewed and data extracted by a hospital official (Williams et al., 2007). FIM® scores at 
admission and discharge were collected to assess functional change in each patient. Regression 
analyses indicated that recreational therapy was significantly associated with all functionality 
outcomes (total, motor, and cognitive). Although significantly associated, the change in 
cognitive scores within the sample population was relatively low as compared to motor and 
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overall FIM®, which the authors attribute to the lower recreational focus on cognition and heavy 
emphasis on physical functioning (Williams et al., 2007).  
As with other processes, time spent in therapy services has a positive association with 
physical functionality. In a sample of traumatic spinal cord injury (SCI) patients, greater 
participation in recreational therapy based services demonstrated this association of improved 
functionality upon discharge (Cahow et al., 2012). A sample of 1376 SCI patients’ information 
was extracted through systematic chart review from two different rehabilitation databases: The 
National Institute on Disability and Rehabilitation SCI Model Systems and the International 
Standards of Neurological Classification of SCI (Cahow et al., 2012). FIM® scores were utilized 
to characterize the patient’s functionality in motor and cognitive tasks upon admission (Cahow et 
al., 2012). Linear and logistic regression models indicated that more time spent in therapy on 
leisure skills was a positive predictor of multiple functionality outcome at rehabilitation 
discharge (Cahow et al., 2012). The study conducted by Bode et al. (2004), also found that 
intensity (time component measured) of therapy service had a positive association with 
functionality outcomes in stroke rehabilitation patients.  
While most studies control for confounding factors that might influence the associations 
of interest, it is important to note specific confounding factors that were controlled for in 
previous literature related to rehabilitation. Specifically mentioned, age, sex/gender, race, marital 
status, occupational status and etiology of injury were controlled for in two studies (Cahow et al., 
2012; Hammond et al., 2015). Hammond et al. (2015) additionally controlled for level of 
education, BMI, previous brain injuries, previous driving status and substance use history. Many 
of these factors can have an influence on the therapy treatment plan, personalized goals, and 
overall therapy outcomes. For example, if a patient was previously able to drive, that patient’s 
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treatment plan might focus on balance and depth perception more heavily than that of a patient 
that is a wheelchair user and unable to drive.    
Previously published research studies (Bode et al., 2004; Cahow et al., 2012; Hammond 
et al., 2015; Moreland et al., 2009; Williams et al., 2007) have all found recreational therapy 
services to be beneficial to the rehabilitation process in persons with disabilities. However, these 
articles share a few common weaknesses. All presented previously published studies have 
utilized a single cause of disability (stroke, traumatic brain injury, spinal cord injury), which 
accounts for the most prevalent causes of disability. However, this strategy offers limited 
explanations for additional populations suffering from limitations due to disability (neurological 
conditions, lower extremity fractures, joint replacement, amputation, cardiac conditions, 
pulmonary conditions, Guillain-Barré syndrome, burns, and debility). While this research 
provides evidence of a positive association between functionality and recreational therapy, it has 
diminished generalizability due to the narrowed constraints set by limiting the population to 
specific disability types and the specifically tailored treatment plans that would differ dependent 
on disability type and severity. 
Furthermore, previously published studies also do not include a comparison group to 
determine the difference of the functionality scores between patients that do and do not receive 
recreational therapy services. This comparison group is important when attempting to determine 
a causal link between treatment and outcome. Previously published studies have shown a dose-
response association within recreational therapy treatment groups, but do not provide supporting 
evidence compared to the current standard of care. By utilizing a comparison group, recreational 
therapy services can be compared to the current rehabilitation standard of care (PT, OT, SLP) 
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and therefore the ability to draw conclusions about whether recreational therapy services do or 
do not enhance the patient’s rehabilitation process.  
Problem Statement 
Represented in the literature, recreational therapy has been found to have a positive 
association with physical functionality and a weak to no association with cognitive functionality 
in certain disabled and/or rehabilitating populations (stroke, traumatic brain injury, and spinal 
cord injury). However, a lack of literature detailing the association between recreational therapy 
and change in functionality in the all-cause disability and other under-represented disability 
populations is still uncertain. Previously conducted studies have not included a control or 
comparison group within the analysis. Research conducted without the use of a comparison 
group has also left knowledge gaps in the literature specifying whether a difference exists in 
functioning outcomes between persons with disabilities who receive recreational therapy services 
and those who do not. Therefore, this study focused on the association between therapy 
modalities (recreational vs. standard) and change in functional outcomes in an all-cause 
disability population.   
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III. Methodology 
Introduction 
A retrospective cohort study design was utilized to evaluate the benefits of recreational 
therapy services. This study design allowed for the evaluation of any difference in the change in 
functionality of persons with disabilities and the therapy modalities that they receive during an 
inpatient rehabilitation stay. The methodology section of this study of recreational therapy details 
participant sampling and selection criteria, instrumentation and validity constructs of each 
instrument employed, data collection methods and security, and data analysis.  
Participants 
A convenience sampling strategy was utilized to select participants for this study. 
Participants were selected through systematic medical chart review from a large freestanding 
rehabilitation hospital located in Grand Rapids, Michigan. Selection of participants into either 
standard inpatient therapy or standard inpatient plus recreational therapy at this facility is at the 
discretion of the patient when therapy services are offered during hospital stay. The 267-bed 
rehabilitation hospital system provides a range of services for multiple disabilities for patients 
from Grand Rapids, the Metro-Grand Rapids area, and the greater West Michigan region. While 
patients generally reside in close proximity to the hospital (38% from the immediate Grand 
Rapids area), patients from other areas of the state of Michigan [Appendix B, Figure 1], other 
Midwest region states [Appendix B, Figure 2], and across the United States [Appendix B, Figure 
3] also seek services at this facility due to the high ranking status of services offered (Kent 
Riddle, CEO, personal communication, November 7, 2016).  
Participants were selected based on disability type and therapy services received through 
the facility. All patients receiving inpatient recreational therapy services through this facility 
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between January 1, 2014 and January 1, 2017 were eligible for inclusion in data analysis. 
Participants were excluded from analysis if the medical chart indicated (1) the patient did not 
receive inpatient therapy services through the facility; (2) the patient did not have both an 
admission and discharge FIM® score charted (see instrumentation); (3) the patient had an 
atypical length of stay (as compared to the average length of stay of a like patient); and/or (4) the 
patient was discharged to a continuing therapy program/acute care facility. After participant 
selection for those receiving recreational therapy services, a sample of patients who had not 
received inpatient recreational therapy services was selected through frequency-based matching 
on demographic and functional disability criteria. Matching criteria was contingent on three 
inpatient demographic/disability indicators of the recreational therapy group: disability type (i.e. 
stroke, traumatic brain injury, hip fracture), sex, and age (within a 5-year span). A Chi-square 
analysis was utilized post hoc to determine group differences, where appropriate.  
Data Collection 
Systematic electronic medical chart review was utilized to collect necessary participant 
demographics (disability classification, sex, and age), FIM® score, type of therapy services 
rendered (PT, OT, SLP, Recreational Therapy), and case mix index (CMI) number for each 
participant. The student researcher did not directly collect data from medical charts. A hospital 
liaison was selected to gather all necessary data and coded each participant with a unique 
identifier that was specific to this study to ensure patient privacy and confidentiality. The student 
researcher obtained a statement of permission from the organization to utilize unidentifiable 
patient information and hospital resources to conduct the research study and acquired appropriate 
institutional review board approval through Grand Valley State University and the rehabilitation 
hospital [Appendix C].  
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Measures 
FIM® scores were utilized to benchmark participant functionality gains between initial 
admission and discharge.  Per the Uniform Data System, the FIM® instrument has documented 
validity by both clinicians and panel experts (Uniform Data System for Medical Rehabilitation, 
n.d.). Numerous peer-reviewed journal articles have also been published attesting to the high 
validity and reliability of the FIM® instrument (Corrigan, Smith-Knapp, & Granger, 1997; 
Deutsch, Braun & Granger, 1996; Granger, Cotter, Hamilton & Fiedler, 1993; Granger, Divan, 
Fiedler & Hens, 1990; Granger, Divan & Fiedler, 1995; Hamilton, Laughlin, Fiedler & Granger, 
1994; Heinemann, Linacre, Wright, Hamilton & Granger, 1994; Kidd et al., 1995; Linacre, 
Heinemann, Wright, Granger & Hamilton, 1994; Ottenbacher, Hsu, Granger & Fiedler, 1996; 
Stineman et al., 2003; Stineman et al., 1996). For example, in a cross-sectional analysis of 
93,829 patients discharged from 252 free-standing rehabilitation hospitals in 1992 (Stineman et 
al., 1996), analysis of FIM® scores was conducted via systematic chart review and resulted in all 
FIM® subscales exceeding minimum criteria for internal consistency (96.9%) and discriminate 
validity (100%) (Stineman et al., 1996). Coefficients for reliability per each subscale ranged 
between 0.86 and 0.97 (Stineman et al., 1996). The study concluded that the FIM® instrument 
had no major ceiling effects and had high validity and reliability among users. Other published 
studies analyzing FIM® scores have had consistent findings verifying the reliability and validity 
of FIM® (Uniform Data System for Medical Rehabilitation, n.d.). Each of the 18 FIM® 
activities is scored on a scale from 0 to 7. Each score indicates a different level of ability the 
patient can demonstrate [Appendix D, Figure 4].     
For this study, standard therapy services were measured based on the Medicare standard 
of care for inpatient therapy as set by CMS as outlined previously in Chapter II (Medicare 
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Learning Network, 2012). Recreational therapy services were measured based on the standard of 
practice guidelines set by the American Therapeutic Recreation Association (ATRA, 2013). 
Briefly, these guidelines cover PT, OT, SLP services included and patients must actively 
participate in 3 hours of therapy 5 days per week or 15 hours in a consecutive 7-day span and 
Standards 1-5: assessment, treatment plan, implementation of treatment plan, re-
assessment/evaluation, and discharge plan, from the CMS and ATRA guidelines, respectively. 
Participants were placed in one of two groups: standard inpatient therapy or standard inpatient 
plus recreational therapy based on these guidelines. Standard inpatient therapy served as the 
comparison group to determine differences in functionality gains due to recreational therapy 
services.  
Standards of care for both standard inpatient therapy and recreational therapy were used 
to measure therapy services rendered. Recreational therapy standards of care utilize five broad 
standards (see Chapter II) to be considered recreational therapy services rendered. A patient was 
considered as having had recreational therapy services if these five standards had been met. It is 
the opinion of the student researcher and faculty committee members that these standards cannot 
be met in fewer than three recreational therapy appointments. Therefore, patients having fewer 
than three visits with a recreational therapist were considered as not having had recreational 
therapy services and were placed in the standard inpatient therapy comparison group if eligible. 
While standards for inpatient therapy differ based on the facility where services are rendered, 
this study utilized standards of care for inpatient therapy set by CMS (Chapter II).  
Covariates were included in data analysis dependent on information available in patient 
electronic medical charts and strength of the linear association with the physical functionality 
outcome measured. Covariates considered for inclusion within the final adjusted model were: 
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age, body mass index (BMI), disability group, race/ethnicity, sex, and discharge status. Age and 
BMI were utilized on a continuous scale. Age was calculated based on birth year only and BMI 
by a height weight conversion calculation (kg/m2). A binary variable for both sex (male/female) 
and discharge status (alone vs. accompanied (i.e. home with family/assisted living)) were created 
to distinguish demographic characteristics. Due to low racial/ethnic diversity observed within the 
sample population, race/ethnicity demographics were classified as either white or non-white to 
determine if racial/ethnic minorities might benefit from therapy modalities differently. The 
twelve FIM® disability classification categories were condensed into five classification groups 
compiled based on similarities in therapy treatment regiments advised by a Board-Certified 
specialist in Physical Medicine and Rehabilitation with subspecialty certifications in Pain 
Medicine and Electrodiagnostic Medicine and assigned arbitrary labels (MTB, Neuro, Ortho, 
Spinal, and Other) for study analysis and will be referred to as such throughout the paper. FIM® 
categories brain dysfunction and major multiple trauma were reclassified to “MTB”; stroke and 
neurologic to “Neuro”; orthopedic, amputation, and arthritis to “Ortho”; non-traumatic and 
traumatic spinal cord injuries to “Spinal”; and debility, other, cardiac, and Guillian-Barré to 
“Other”. This condensed strategy offered larger numbers in each disability classification and 
allowed for more meaningful comparisons of potential benefits of therapy modality on each 
disability category.   
Data Analysis 
Descriptive statistics were calculated to determine the demographic distribution for age, 
BMI, disability group, race/ethnicity, sex, and discharge status for the comparison and treatment 
group.  Univariate regression models utilizing a single potential covariate and a single FIM® 
outcome were run to determine if a significant association existed between the outcome and 
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covariate. Change in total FIM® score between admission and discharge served as the outcome 
variable in the regression models. A binary exposure variable with the categories of yes 
(recreational therapy/treatment) or no (standard care/comparison) distinguished the two study 
groups. Covariates that resulted in a significant association univariately were included in the 
final analytic model. A variable (severity) representing CMI numbers, indicating severity levels 
of each participant or population of patients, was decided to be included in the final model a 
priori to standardize the severity level between the groups. Each FIM® disability category is 
assigned a CMI number based on the aggregated severity of all facility patients’ dependent on 
disability type and year of admittance. This adjustment accounts for severity differences of 
disability and participants that might have larger area for improvement over another. 
Additionally, a fully adjusted multivariable regression model was constructed including all 
available covariates to examine consistency with previous adjustments in the literature. All 
analyses were conducted utilizing SAS version 9.4 (SAS Institute, Inc., Cary, NC). 
Secondary Data Analyses 
Additional regression models were conducted utilizing each of the major FIM® 
categories (motor and cognitive) as separate outcome variables replicating the above modeling 
methodology.  
Sensitivity Analyses 
 Final models were repeated among the MTB classification only to explore the robustness 
of our results due to imbalance of RT vs. standard care patients within this category.  
29 
 
IV. Results 
Demographics 
After exclusion of missing demographic variables and exclusion criteria (see Methods) 
was applied, 412 participants were eligible for inclusion in data analysis. Mean age [Appendix 
D, Table 1] of the treatment group (n=206) and comparison group (n=206) differed by more than 
5 years (55.8 years (SD=15.8) and 63.7 years (SD=16.6), respectively). BMI [Appendix D, Table 
1] was nearly the same for the treatment and comparison groups (29.2 and 29.3 kg/m2, 
respectively). Percentage of study participants in each disability group classification was evenly 
distributed between the comparison and treatment group (Neuro: 25.7% & 23.8%; Ortho: 31.5% 
& 23.3%; Spinal: 7.8% & 10.7%; Other: 14.6% & 9.7%; all p > 0.05) [Appendix D, Table 2], 
respectively except for disability group MTB (20.4% & 32.5%; p = 0.0052). White males were 
the largest proportion of each group with both comparison and treatment groups being roughly 
80% white and 60% male. Discharge status between the groups did not differ, with over 90% of 
study participants in both treatment (95.1%) and comparison (91.7%) groups having had an 
accompanied discharge status.   
Regression Analysis 
Univariate analyses [Appendix D, Table 3] yielded two significant predictor variables to 
be included within the final regression model: treatment group (β= 6.37, 95% confidence 
interval: 3.53-9.21, p = <0.0001) and age (β= -0.14, 95% CI: -0.23-(-0.06), p = 0.0013). BMI, 
disability group, race/ethnicity, and sex did not yield significant associations in either the 
univariate or multivariable regression models and therefore were excluded from the final model. 
Discharge status produced a significant association within the multivariable regression model 
(β= 5.91, 95% CI: 0.11-11.70, p = 0.046), however was not a strong predictor within univariate 
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analysis (β= 3.82, 95% CI: -2.04-9.69, p = 0.20) and therefore was omitted from the final model. 
Severity (CMI) was included in the final model to control for differences in disability severity 
levels among study participants, although was not significant in either model. The final model, 
controlling for significant covariates and severity, produced a significant association between the 
exposure variable (treatment group) and the outcome variable (change in total FIM® score) (β= 
5.48, 95% CI: 2.54-8.41, p = 0.0003 [Appendix D, Table 4]). The treatment group had an 
average of 5.48 FIM® score higher improvement than those participants having not received 
recreational therapy services through this facility after controlling for age and severity.    
Secondary Analysis 
FIM® Motor Subscale   
After conducting univariate regression models and a fully-adjusted multivariable 
regression model [Appendix D, Table 5], treatment group (β= 4.50, 95% CI: 2.28-6.72, p = 
<0.0001; β= 3.95, 95% CI: 1.62-6.27, p = 0.0009) and age (β= -0.01, 95% CI: -0.17-(-0.03), p = 
0.0041; β= -0.099, 95% CI: -0.17-(-0.03), p = 0.008) respectively, were found to have a 
significant association with the change in FIM® motor scale. The final regression model for the 
FIM® motor subscale generated a positive association between the treatment group and change 
in FIM® motor score (β= 4.01, 95% CI: -0.14-(-0.004), p = 0.0007) [Appendix D, Table 6] 
indicating a 4.01 higher FIM® motor score improvement for those having received recreational 
therapy services compared to those having received standard care.    
FIM® Cognitive Subscale  
Univariate regression models and a fully-adjusted multivariable regression model were 
conducted utilizing change in FIM® cognitive score as the exposure variable similar to the 
overall modeling strategy. Univariate analysis yielded five significant covariates [Appendix D, 
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Table 7]: treatment group (β= 1.38, 95% CI: 0.39-2.39, p = 0.0067), age (β= -0.03, 95% CI: -
0.06-(-0.002), p = 0.0395), sex (β= -1.49, 95% CI: -2.50-(-0.47, p = 0.0043), severity (β= 3.25, 
95% CI: 1.25-5.26, p = 0.0015), and MTB disability group (MTB vs. Spinal: β= 2.50, 95% CI: 
0.63-4.38, p = 0.009). The final model adjusting for significant covariates [Appendix D, Table 8] 
generated significant results for sex (β= -1.13, 95% CI: -2.12-(-0.13), p = 0.026), severity (β= 
4.36, 95% CI: 1.26-8.01, p = 0.007), and disability group (MTB vs. Spinal: β= 4.43, 95% CI: 
1.94-6.91, p = 0.0005; Neuro vs. Spinal: β= 3.44, 95% CI: 1.13-5.74, p = 0.0035). Treatment 
group (β= 0.78, 95% CI: -0.23-1.78, p = 0.13) did not influence increased FIM® cognition 
scores, rather severity (β= 4.63, 95% CI: 1.26-8.01, p = 0.007) of cognitive deficits and disability 
type (MTB vs. Spinal: β= 4.43, 95% CI: 1.94-6.91, p = 0.0005; Neuro vs. Spinal: β= 3.44, 95% 
CI: 1.13-5.74, p = 0.0035) have a larger association to the outcome variable.  
Sensitivity Analyses 
Results were consistent among only those in the MTB classification category [Appendix 
E, Tables 1-3]. 
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V. Discussion 
In this study, recreational therapy services were shown to have a positive association with 
functionality outcomes in an all-cause disability population. Those patients that received 
recreational therapy had a 5.48 FIM® score greater improvement on average than those that 
received standard care alone. Consistent with previously published literature (Williams et al., 
2007), recreational therapy services have a greater impact on change in total FIM® and motor 
functionality scores rather than cognitive functionality scores. Given this positive association and 
physical impairment factors being the most reported needs by rehabilitation patients upon 
discharge (Moreland et al., 2009), the addition of recreational therapy to the rehabilitation 
standard is important in improvement of physical functionality and reduction of physical barriers 
for daily living.  
The lesser impact on change in cognitive functionality may be attributed to a ceiling 
effect associated with the gross cognitive measurements of the FIM® scale rather than a lack of 
cognitive improvement. Within this study, 11% of participants had a maximum cognitive FIM® 
score of 35 at both admission and discharge. Of this 11%, approximately 70% had a disability 
classification not related to a neurological condition (i.e. orthopedic). A study conducted 
examining the sensitivity of FIM® found similar results concluding that 70% of patients were at 
the cognitive FIM® ceiling by the one-month follow-up (Coster, Haley & Jette, 2006). This 
ceiling effect does not indicate that the impact of RT on cognition is less important, merely that 
patients with certain disabilities may not observe cognitive gains due to lack of cognitive 
deficits, while others that do have cognitive deficits may observe improvements post-
rehabilitation not captured by FIM®.  
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Meaningful activities and internal motivating factors coupled with the patient’s 
environment (as established by the PEO model [Appendix A]) are essential components of 
improvement in the rehabilitation process. Unlike other therapies, RT asks each patient why they 
are striving to improve their overall functionality, not which aspects of their functionality need 
improvement. RT builds intrinsic motivation into the rehabilitation process and gives a patient a 
final goal to achieve (i.e. playing a round of golf). FIM® measures functionality on 18 gross 
activities of daily living and many therapeutic treatments focus solely on the improvement of 
these gross categories (i.e. gross motor movements involved in dressing) rather than a patient’s 
wants and desires. Conversely, RT focuses on a bigger picture utilizing social and wellbeing 
domains to drive the rehabilitation process, rather than targeting FIM® categories specifically. 
According to the U.S. Census Bureau (2012), nearly 1 in 5 Americans is living with a disability. 
This social burden of disease stems further than the medical portion of rehabilitation into the 
public health domain via social activities which RT facilitates before post-rehabilitation life. 
While it is important for the 18 FIM® categories to be addressed and improved upon, RT 
provides a platform for social activities and goals to be achieved as well and therefore, has not 
only a greater impact on rehabilitation improvement, but also a greater impact on post-
rehabilitative meaning to life and the social burden of disease related to the disabled population 
via the well-being core approach built into the RT mission statement (ATRA, 2017).  
To the researcher’s knowledge, this is the first study to utilize a comparison group and an 
all-cause disability sample population. The inclusion of a comparison group allowed for 
conclusions pertaining to functionality change and therapy modality to be observed and the 
magnitude of this association to be quantified. Existing literature such as Williams et al. (2007), 
focus on the dose-response relationship pertaining to number of treatment units predictive of 
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amount of improvement rather than the comparison between the benefits of recreational therapy 
versus no recreational therapy. While Williams et al., (2007) found number of recreational 
therapy units was important for functionality improvement, the distinction between the presence 
of having recreational therapy units within a treatment regimen showed an improvement on the 
magnitude of overall and motor functionality independent of number of therapy units.   
A single, well-known rehabilitation facility in Michigan was utilized in the study, 
differing from existing research which included patients from multiple rehabilitation sites in 
multiple states and/or countries (Bode et al., 2004; Moreland et al., 2009; Hammond et al., 2015; 
Williams et al., 2007) or utilized multiple medical record databases (Cahow et al., 2012). The use 
of a single facility reduces differences in standards of care, treatment, and services offered to 
each patient. While patients that seek treatment in this facility may refuse recreational therapy 
services, the rehabilitation hospital participates in a bundle payer system where recreational 
therapy services can be reimbursed similarly to other therapy services (PT, OT, SLP) although 
may not always be reimbursed at the same payer rate as other therapies. This is consistent with 
Williams et al. (2007), stating that recreational therapy services are reimbursable in limited 
settings and therefore not offered in all facilities. Participation of the study facility in providing 
this service expands the range, in terms of socioeconomic status and access to care, and volume 
of patients that may choose to participate in this service and may influence compliance/retention. 
Use of a single facility also limits discrepancies in FIM® scoring that may be observed with the 
use of different facilities.  
Many factors are considered when determining the reimbursement rate at which a facility 
will receive payment for rehabilitative services rendered to an inpatient in a bundle payment 
system. Under this system, the purpose of bundling services is to encourage improved 
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coordination of integrated care in different settings and under different providers (Edelman, 
2014) and to reduce overutilization of services as seen in a traditional fee-for-service care model 
(Berenson & Rich, 2010). Inpatient rehabilitation facilities (IRF), under the bundle payment 
system, are reimbursed based on functionality status (characterized by CMI) and estimated 
average costs accrued during a standard rehabilitation stay (Carter, Relles, Ridgeway & Rimes, 
2003). This cost estimation is to deter facilities from only admitting less severe patients and 
receiving the same payment as more severe cases which tend to utilize more resources and have 
higher medical costs (Carter et al., 2003). Per Edelman (2014), if an IRF is operating under the 
cost for a standard rehabilitative stay for a patient, the facility then nets the difference between 
actual expenditure and the reimbursed amount. For example, the average rehabilitative inpatient 
has a length of stay of 12 days with a cost estimation of roughly $15,000 (Edelman, 2014). If a 
facility has an inpatient with a length of stay of 12 days, but is operating below the estimated 
$15,000 associated cost, the facility can net the additional reimbursed amount. This cost saving 
measure is important to consider when determining the potential savings a facility might observe 
when utilizing a RT program within the rehabilitation structure. Carter et al. (2003), determined 
that for every 1-point increase observed on the 18 motor and cognitive FIM® tasks assessed 
across 6 different disability classifications, a cost savings was associated. By creating a weighted 
average across these percentages, it is estimated that a 1-point increase on the overall FIM® 
scale would be associated with approximately 1.6% cost savings per patient for an inpatient 
rehabilitation facility. Additionally, per the FIM® coordinator within the study facility, each 
FIM® point within the study facility equates to roughly $1,000 worth of services saved (Lisa 
Budzinski, FIM® Coordinator, Personal Communication, July 18, 2017). Therefore, the 5.48-
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point improvement found in this study would equate to an average cost savings for the study 
facility of between roughly $1,200 and $5,000 per patient receiving recreational therapy services.   
Limitations 
While this study possesses many strengths, certain limitations do exist. While the use of a 
single facility for FIM® scoring is a study strength, differences in individual clinician scoring 
may influence FIM® outcome results. However, each clinician within the facility is trained to 
score FIM® in the same manner so it is believed that these differences would not be of concern 
and would have limited effect on study outcomes. This study did not account for any dose-
response associations pertaining to number of therapy units completed, frequency of therapy 
units, or amount of time spent in therapy sessions that may have been a factor in functionality 
improvement. Previous literature conducted by Cahow et al. (2012) and Bode et al. (2004) both 
detailed positive associations between time or intensity and increased functionality outcomes. 
However, given the restrictions of this study, therapy units were not able to be considered within 
the analysis portion.  
There is an inability to infer causality within this study.  Many factors that may play a 
role in functionality, such as time spent in therapy or frequency of therapy units, previously 
established to have a positive association with functionality, that were not able to be accounted 
for within this study. Also, given the lack of sample randomization, definitive links between 
therapy modality directly leading to increased functionality cannot be established. The 
generalizability of these study findings to other facilities is unclear. Not all rehabilitation 
facilities share a common program structure or contain recreational therapy services similar in 
design to the facility utilized in this study. While it is the hope that this study will enhance patient 
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care and recreational therapy services, it is unknown how the results of this study will affect 
patient care standards and outcomes in other facilities.  
Conclusions 
The greater improvement for participants in recreational therapy suggests a higher level 
of overall independence and a decreased amount of caregiver assistance required to perform 
activities of daily living. This score is the difference between a patient being a total assistance 
(score 1) and a modified independence (score 6) on the FIM® scale [Appendix D, Figure 4]. As 
with previously conducted literature detailing the benefits of recreational therapy or related 
group/socially oriented therapy services, this study also concludes that recreational therapy 
services are beneficial to the rehabilitation process and enhance the overall functionality of those 
who have received these services. In addition to the benefits to patients, facilities may also 
benefit from cost saving measures associated with improvement of patients on the FIM® scale.  
Future Directions and Implications 
The results of this study are aimed to aid and enhance in the progression of recreational 
therapy services offered at the study facility and throughout the rehabilitation field. Integration of 
this service into the standard/required therapy services could be beneficial to persons with 
disability on a larger scale than just those patients seeking treatment at the study facility. Results 
and findings to be utilized for this purpose will be disseminated to the study facilities leadership 
This study has potential implications for this facility to be recognized as a model for their 
recreational therapy structure for other rehabilitation facilities in Michigan and other U.S. states 
to emulate to enhance the rehabilitation services being offered at their respective facilities.  
In turn, the study facility should seek to share their recreational therapy model and aid in 
the expansion of this valuable rehabilitation service to other rehabilitation facilities. 
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Collaboration between the study facility and other rehabilitation sites could produce increased 
access to rehabilitative care, amplify facility exposure, and generate new channels of revenue.     
Future research should expand on the relationship between therapy services and, in more 
detail, the observed activities within each of the FIM® scales (motor and cognitive). 
Furthermore, research should continue to develop the idea surrounding a dose-response 
relationship as compared to a standard therapy regiment in terms of therapy frequency, therapy 
units, and minutes spent in therapy services, which was not able to be observed within this study. 
Continued efforts and research encompassing multiple sites utilizing recreational therapy 
services are needed to more clearly understand the association between therapy and functionality 
and to enhance the generalizability surrounding this topic. 
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Appendix A 
 
Figure 1. The Person-Environment-Occupation (PEO) Model adapted for predicting recreational 
therapy functional outcomes (Strong, Rigby, Stewart, Law, Letts & Cooper, 1999).  
 
 
Recreational Activity 
Performance 
Meaningful 
activity 
Identify meaningful activities strengths 
and weaknesses 
Assess meaningful activity 
functional components 
Assess meaningful activity 
tasks, skills, and importance 
Assess environmental 
conditions 
Bring this information together in a 
transactional framework to develop 
implementation plan with client. Outcome is 
evaluated by measuring recreational activity 
performance. 
40 
 
Appendix B 
 
 
Figure 1. Patient distribution map for patients receiving rehabilitation services at study facility 
residing within the state of Michigan (Sho Suzuki, Decision Support, personal communication, 
October 27, 2016).  
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Figure 2. Patient distribution map for patients receiving rehabilitation services at study facility 
residing within the Midwest Region (Sho Suzuki, Decision Support, personal communication, 
October 27, 2016).  
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Figure 3. Patient distribution map for patients receiving rehabilitation services at study facility 
residing within the United States (Sho Suzuki, Decision Support, personal communication, 
October 27, 2016).   
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Appendix D 
 
 
Figure 4. Functional Independence Measures (FIM®) score descriptions based on different level 
of ability the patient can demonstrate and corresponding score.  
•Activity not demonstrated
•Caregiver did not perform activity for patient 
•Clinician deems unsafe conditions for patient/caregiver to attempt
•Patient refuses to demonstrate activity
Score 0
•Totally dependent
•Activity performed with total assistance from caregiver
•Patient can only perform ≤25% of activity indeoendent of caregiver assistance
•Activity requires more than two caregivers to complete 
Score 1
•Maximum assistance
•Patient can perform >25% but <50% of effort required to perform activity
Score 2
•Moderate assistance
•Patient can perform >50% but <75% of total effort required to complete activity 
Score 3
•Minimal assistance
•Patient performs >75% of effort required for activity
•Assistance required >24% of time
•contact
• touching/guiding
•steadying
•cuing/coaxing 
Score 4
•Supervision/set-up/cuing
•patient requires supervision 
•activity completion does not require touching (unless part of set-up) 
Score 5
•Modified independence
•patient did not receive aid from caregiver 
•patient used assistive device
•slow to perform activity/makes mistakes but self-corrects
•Being observed by helper soley present to score FIM® but available for safety or fall risk 
situations
Score 6 
•Independent
•Patient can perform activity with complete independence
•No supervision, assistive devices, extra time, or safety concerns present 
Score 7
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Table 1. Age and body mass index (BMI) demographic distribution of participants included 
within study sample categorized by treatment group at an inpatient rehabilitation facility, 2014-
2016. 
 
Variable Treatment Group (N=206) 
Mean (SD) 
Comparison Group (N=206) 
Mean (SD) 
Age 55.8 (15.8) 63.7 (16.6) 
BMI 29.2 (7.8) 29.3 (8.0) 
 
 
Table 2. Disability, race/ethnicity, sex, and discharge status demographic distribution of 
participants included within study sample categorized by treatment group.  
 
Variable 
Overall 
N=412 
Treatment Group 
N=206 
Comparison Group 
N=206 
 n(%) n(%) n(%) 
Disability Group    
MTB 109 (26.5) 67 (32.5) 42 (20.4) 
Neuro 102 (24.8) 49 (23.8) 53 (25.7) 
Ortho 113 (27.4) 48 (23.3) 65 (31.5) 
Spinal 38 (9.2) 22 (10.7) 16 (7.8) 
Other 50 (12.1) 20 (9.7) 30 (14.6) 
Race/Ethnicity    
White 337 (81.8) 176 (85.4) 161 (78.2) 
Other 75 (18.2) 30 (14.6) 45 (21.8) 
Sex    
Male 244 (59.2) 129 (62.6) 115 (55.8) 
Female 168 (40.8) 77 (37.4) 91 (44.2) 
Discharge Status    
Accompanied 384 (93.4) 196 (95.1) 188 (91.7) 
Alone 27 (6.6) 10 (4.9) 17 (8.3) 
 
Note. “MTB”= brain dysfunction & multiple major trauma; “Neuro”= neurologic & stroke; 
“Ortho”= orthopedic, amputation & arthritis; “Spinal”= traumatic & non-traumatic spinal cord 
injury; “Other”= debility, other, cardiac, and Guillian-Barré. Sex reference group: male. 
Race/Ethnicity reference group: white. Discharge status reference group: accompanied.   
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Table 3. Univariate and fully-adjusted multivariable modeling of potential predictors of change 
in total FIM® score.  
 
Predictors Univariate Multivariable 
 
β (SE) 95% CI p β (SE) 95% CI p 
Treatment 
Group 
6.37 (1.45) 3.53-9.21 <0.0001 5.24 (1.51) 2.27,8.21 0.0006 
BMI 0.10 (0.09) -0.84-0.28 0.29 0.15 (0.09) -0.03,0.34 0.11 
Age --0.14 (0.04) -0.23,-0.06 0.0013 -0.12 (0.05) -0.21,-0.02 0.01 
Sex  -2.55 (1.50) -5.50-0.40 0.09 -2.03 (1.50) -4.98,0.91 0.17 
Race/ 
Ethnicity 
0.23 (1.92) -3.54-4.00 0.90 0.59 (1.91) -3.16,4.35 0.76 
Discharge 
Status 
3.82 (2.98) -2.04-9.69 0.20 5.91 (2.95) 0.11,11.70 0.046 
Severity  3.84 (2.97) -2.01-9.66 0.12 3.58 (5.04) -6.33,13.49 0.48 
Disability 
Group 
      
Spinal Ref Ref Ref Ref Ref Ref 
Neuro 0.83 (2.85) -4.78-6.44 0.77 3.72 (3.44) -3.04,10.48 0.28 
Ortho -0.40 (2.82) -5.94-5.13 0.89 3.20 (4.56) -5.77,12.17 0.48 
Other -2.99 (3.23) -9.34-3.36 0.36 0.45 (4.32) -8.05,8.95 0.92 
MTB 1.37 (2.83) -4.19-6.93 0.63 2.84 (3.73) -4.49,10.18 0.47 
Note. Standard error (SE) & confidence interval (CI). Sex reference group: male. Race/Ethnicity 
reference group: white. Discharge status reference group: accompanied.  
 
 
 
Table 4. Final adjusted modeling of significant predictors of change in total FIM® score.  
 
Predictor β (SE) 95% CI p 
Treatment Group 5.48 (1.49) 2.54,8.41 0.0003 
Age -0.10 (0.05) -0.19,-0.01 0.024 
Severity 1.33 (2.94) -4.45,7.11 0.65 
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Table 5. Univariate and fully-adjusted multivariable modeling of potential predictors of change 
in motor FIM® score.  
 
 
 
Table 6. Final adjusted modeling of significant predictors of change in motor FIM® score.  
 
Predictor β (SE) 95% CI p 
Treatment Group 4.01 (1.17) 1.71,6.31 0.0007 
Age -0.07 (0.035) -0.14,-0.004 0.0393 
Severity -1.05 (2.30) -5.57,3.47 0.65 
 
 
 
 
 
 
Predictors Univariate Multivariable 
 β (SE) 95% CI p β (SE) 95% CI p 
Treatment 
Group 
4.50 (1.13) 2.28,6.72 <0.0001 3.95 (1.18) 1.62,6.27 0.0009 
BMI 0.12 (0.07) -0.02,0.26 0.098 0.13 (0.07) -0.02,0.27 0.08 
Age -0.01 (0.034) -0.17,-0.03 0.0041 -0.099 (0.037) -0.17,-0.03 0.008 
Sex -1.00 (1.17) -3.30,1.30 0.39 -0.79 (1.17) -3.10,1.51 0.50 
Race/ 
Ethnicity 
-0.28 (1.49) -3.22,2.65 0.85 -0.39 (1.50) -3.33,2.55 0.80 
Discharge 
Status 
3.07 (2.32) -1.49,7.63 0.19 4.06 (2.31) -0.48,8.59 0.08 
Severity 0.77 (2.31) -3.78,5.32 0.74 -1.11 (3.95) -8.87,6.65 0.78 
Disability 
Group 
      
Spinal Ref Ref Ref Ref Ref Ref 
Neuro -0.74 (2.23) -5.11,3.64 0.74 0.01 (2.69) -5.28,5.30 0.10 
Ortho -0.18 (2.20) -4.49,4.14 0.94 -0.18 (3.57) -7.20,6.84 0.96 
Other -2.57 (2.52) -7.53,2.38 0.31 -2.11 (3.39) -8.77,4.54 0.53 
MTB -1.25 (2.21) -5.58,3.09 0.57 -1.99 (2.92) -7.73,3.75 0.50 
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Table 7. Univariate and fully-adjusted multivariable modeling of potential predictors of change 
in cognitive FIM® score.  
Predictors Univariate Multivariable 
 β (SE) 95% CI p β (SE) 95% CI p 
Treatment 
Group 
1.38 (0.51) 0.39,2.39 0.0067 0.84 (0.52) -0.17,1.86 0.10 
BMI -0.05 (0.03) -0.11,0.01 0.12 -0.008 (0.03) -0.07,0.05 0.79 
Age -0.03 (0.02) -0.06,-0.002 0.0395 -0.008 (0.016) -0.04,0.02 0.630 
Sex  -1.49 (0.52) -2.50,-0.47 0.0043 -1.17 (0.51) -2.18,-0.16 0.0227 
Race 
/Ethnicity 
0.21 (0.67) -1.10,1.52 0.75 0.69 (0.65) -0.59,1.98 0.290 
Discharge 
Status 
0.46 (1.04) -1.58,2.50 0.66 1.45 (1.01) -0.53,3.43 0.150 
Severity  3.25 (1.02) 1.25,5.26 0.0015 4.57 (1.72) 1.18,7.96 0.0083 
Disability 
Group 
      
Spinal Ref Ref Ref Ref Ref Ref 
Neuro 1.54 (0.96) -0.35,3.44 0.11 3.50 (1.18) 1.19,5.81 0.0031 
Ortho -0.53 (0.95) -2.40,1.34 0.58 2.92 (1.56) -0.14,5.99 0.062 
Other -0.65 (1.09) -2.79,1.49 0.55 2.19 (1.48) -0.71,5.10 0.138 
MTB 2.50 (0.95) 0.63,4.38 0.009 4.60 (1.27) 2.10,7.11 0.0003 
 
 
Table 8. Final adjusted modeling of significant predictors of change in cognitive FIM® score.  
 
Predictor β (SE) 95% CI p 
Treatment Group 0.78 (0.51) -0.23,1.78 0.13 
Age -0.007 (0.02) -0.04,0.02 0.65 
Sex -1.13 (0.51) -2.12,-0.13 0.026 
Severity 4.63 (1.72) 1.26,8.01 0.007 
Disability Group    
Spinal Ref Ref Ref 
Neuro 3.44 (1.17) 1.13,5.74 0.0035 
Ortho 2.89 (1.56) -0.17,5.92 0.06 
Other 2.16 (1.47) -0.73,5.06 0.14 
MTB 4.43 (1.27) 1.94,6.91 0.0005 
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Appendix E 
Table 1. Final adjusted modeling of significant predictors of change in total FIM® score among 
those in MTB disability category.  
 
Predictor β (SE) 95% CI p 
Treatment Group 12.45 (3.35) 5.82,19.09 0.0003 
Age -0.13 (0.09) -0.30,0.48 0.15 
Severity 30.95 (21.68) -12.03,73.94 0.16 
 
 
Table 2. Final adjusted modeling of significant predictors of change in motor FIM® score 
among those in MTB disability category. 
 
Predictor β (SE) 95% CI p 
Treatment Group 9.00 (2.51) 4.02,13.97 0.0005 
Age -0.07 (0.07) -0.20,0.07 0.32 
Severity 37.25 (16.25) 5.03,69.46 0.02 
 
 
Table 3. Final adjusted modeling of significant predictors of change in cognitive FIM® score 
among those in MTB disability category. 
 
Predictor β (SE) 95% CI p 
Treatment Group 2.60 (1.06) 0.48,4.71 0.02 
Age -0.05 (0.03) -0.11,0.01 0.07 
Sex (female) -1.66 (1.11) -3.87,0.55 0.14 
Severity -6.83 (6.90) -20.52,6.86 0.32 
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